Errors in development of fetuses and placentas from in vitro-produced bovine embryos.
In vitro systems for oocyte maturation, fertilization and embryo culture [in vitro production (IVP)] have the potential for more wide-spread use in creative breeding programs for dairy and beef cattle. However, one negative consequence of both IVP and somatic cell nuclear transfer (SCNT) in cattle and other species is that embryos, fetuses, placentas, and offspring can differ significantly in morphology and developmental competence compared with those from embryos produced in vivo. Fetuses and placentas derived from IVP and SCNT embryos may fall within the normal range of development, may have obvious abnormalities such as increased fetal and placental weights, or may have subtle abnormalities such as aberrant development of fetal skeletal muscle, placental blood vessels, and altered metabolism. Failures in physiologic and/or genetic mechanisms essential for proper fetal growth and survival outside of the uterus contribute significantly to pregnancy and neonatal losses. Oversized fetuses are at increased risk of death during parturition and the adverse consequences of severe dystocia may compromise the dam. Collectively, these abnormalities have been referred to as 'large offspring syndrome' or 'large calf syndrome'. Abnormal phenotypes resulting from IVP and SCNT embryos are stochastic in occurrence and they have not been consistently linked to aberrant expression of single genes or specific pathophysiology. Thus, reliable methods of early diagnosis of the condition are not yet available. The objective of this paper is to examine abnormal development of fetuses and placentas resulting from embryos produced using in vitro systems. The term 'abnormal offspring syndrome (AOS)' is introduced and a classification system of developmental outcomes is proposed to facilitate research efforts on the mechanisms of the various abnormal phenotypes. We also discuss potential genetic and physiologic mechanisms that may contribute to abnormal phenotypes following transfer of IVP and SCNT embryos.